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ABSTRACT 


soatial  ^  ^  **®f®  to  determine  the  temporal  and 

Si  t  ®f  ®'  ‘>®®'®"®  Pi»g  oorrosion  of  iron^ontaining 

metals  exposed  in  fresh  and  manne  electrolytes.  Abiotic  corrosion  was  established  in  both  carbon 

walef*d7e™ater  mrfa  *°i  ’''®“®  ^  9lutaraldehyde-fixed  bacteria  in  fresh 

irvaii^oH,.  0*®^  media.  In  all  cases  a  spatial  relationship  between  accumulations  of  cells  and 

a“d  SraSdlfixL  T"^'®®,®  ®'  “t®  t’®  “TOSion.  Both  viable 

celte  ^  Pfofetentally  attracted  to  anodic  regions  on  iron  substrata  and 

MuenTaHhLT!,  K  '’^°^®®'®-  ■^''®  ®“®®’  PP®®'"®  '°®  ™. 

hat  IT  '°P°9!®P''>' <t®te™ining  the  spatial  distribution  of  bacterial  cells.  Results  indicate 

fron  coiSln  ntrTi'’’'  “Th  ^  '"I®?'®*®'*  ®®  ®P“®P'’  accumulations  of  bacterial  cells  in 
iron  corrosion  products  cannot  be  simply  interpreted  as,  microbiologically  influenced  corrosion 


tn  Pseudomonas  sp.  were  used  to  explore  the  significance  of  bacterial  cells 

rinn  P'*  formation  on  carbon  steel.  Pseudomonas  sp.  does  not  grow  anaerobically,  and 
orodurpl  rnn-^*^^  detectable  levels  of  volatile  fatty  acids  when  grown  on  glucose.  The  bacterium 

of  extracellular  polysaccharide  when  attached  to  a  steel  surface,  as 
demonstrated  by  Founer  transform  infrared  spectroscopy  and  electron  microscopy.  Pit  initiation 

dPn.rmTn'°"  r®  (OCP)  measurements  and  current 

mp?nc  fn  by  scanning  vibrating  electrode  (SVE).  SVE  techniques  provide  a  non-destructive 
mS  define  the  magnitude  and  sign  of  current  densities  in  solution  over  freely  corroding 

mnf  Ki-  biosynthetic  activity  was  resolved  by  incubating  bacteria  with  labeled 

metabolic  precursors  followed  by  exposure  to  X-ray  film. 


rhinriHn  'a  repassivation  (Figure  1).  The  medium  contained 

rnc  A®  phosphate  ions  at  concentrations  of  approximately  1,  0-2  and  0.2  mM, 

dptpmin^^  th  "f  ^‘^^b'luously  bubbled  through  the  media.  An  independent  investigation 

nrnn^lt^n  aeration  or  stirring  produced  repassivation  and  inhibited 

harforio  h  ^  ^  ^®  P'^^sence  or  the  metabolic  activity,  of  aerobic  heterotrophj^ 

bactena  had  a  marked  effect  on  the  corrosion  of  the  carbon  steel  in  a  system  containing  the  same 
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These  conditions  should  not  lead  an  anaerobic  environment.  ^ 

mnct  cf  f indicated  by  developed  silver  grains  of  autoradiograms  corresoondpd 

SVE  Ss  steel,  and  with  anodic  activity  observed%the 

SVE_  Results  of  continuous  flow  expenments  with  Pseudomonas  sp.’  exposed  to  carbon  .Jnf 

ria^ta  ^  sfijonstrated  that  metabollcally  active  bacteria  were  associated  with  anodic  sites  The 

ftt  LtPdT  unanibiguously  interpreted  as  to  whether  bacteria  initiated  the  anodic  site  or  were 

exoSurl  in  which  bacteria  were  labeled  prior  to 

--  p~"y  ^-d  to° 

m,;n»  propagation,  observed  with  either  viable  or  glutaraldehyde-fixed  cells  renuirpc 
L  cZnf  1 "  ^  pit  Dissolution  cur^enu  ina  se 

comoeZ  r  maintains  a  low  H  In 

aggressive  ions  from  pits  reduces  their  concentration  Bacterial 
diffiJ9  on  nf"  membranes  that  inhibit  diffusion  of  aggressive  ions  from  pits  and/or 

SssEsrs-RS: 


oneof  inifetion^ip^  microorganisms  in  causing  pitting  corrosion  has  traditionally  been  defined  as 
SLnw  \  presence  and  activities  of  the  organisms  initiate  an  oxygen  concentration 

tee  r^elr  ThoS^pln^  then  controlled  by  hydrolysis  reactions  controlled  by  tL  composition  of 
role  of  thp  mirmn  ®  'nrJicate  teat  tee  sequence  of  events  is  subtly  different  and  teat  the 

l^alivld  propagation.  In  fact,  bactente  may  be  required  for 

localized  corrosion  in  some  media.  lu. 

carbon  steehY.'  relationships  between  Pseudomonas  sp.  and  localized  corrosion  of 

fnrm  o  r»  ^  ^  pt^osphate-containing  medium  can  be  summarized  as  follows-  (1)  Anodic  sites 

Se  “tabfehed  anodic  sites.  (3)  Once  bacteria 

micraoraankmL  Bv  ^eP^ssivation  is  unlikely.  (4)  The  presence  and  activities  of 

Dmnflnaiinn  ^  ^  i.'®  produce  localized  corrosion.  (5)  The  time  required  for  pit 

propagation  depends  on  bacterial  viability;  ^ 
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~  over  carbon  steel  sample  exposed  to  biofilnu 

^dic  sites  initiated  and  repassivated  until  one  site  failed  to  repassivate 

Tjrr7r  “  "  P"  P'«Pn<‘-‘on 


